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Abstract 

This chapter begins by drawing together various historical threads of the constructionist 

perspective.  We then review selected findings that serve as background assumptions for the 

theory of constructed emotion, a multidisciplinary framework of conceptual tools and empirical 

strategies for investigating brain, body, mind, and behavior; the theory of constructed emotion 

provides a common set of hypotheses to integrate the construction of emotion with the 

construction of other psychological phenomena, such as memory, perception, and behavior.  

What follows are three sections, each of which briefly covers one core constructionist 

hypothesis. We then briefly discuss common misunderstandings and mischaracterizations of the 

constructionist perspective. We end with a selection of questions about the nature of emotion that 

might be clarified and made more empirically tractable by a better understanding of the 

constructionist perspective. 
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Introduction 

According to the historian of science Naomi Oreskes (Oreskes, 2019), the validity of 

science rests on the consensus of scientists from diverse backgrounds. Do they agree on which 

hypotheses are most important to test, which observations provide the best tests for those 

hypotheses, which interpretations of the observations are most defensible, and which hypotheses 

are most supported vs. those which are most in doubt?  From this vantage point, the science of 

emotion has a serious validity problem.  The linguist George Lakoff called emotion an 

essentially contested concept (Lakoff, 2016): scientists agree that emotions should be studied, 

but after about 150 years of scholarly activity, that is about all we agree on.  This situation is not 

easily remedied. Scientists who take different theoretical approaches also have different 

ontological assumptions (Barrett, 2015), leading them to consistently misunderstand one another, 

even to the point of mischaracterizing each other’s hypotheses in the most fundamental ways.  At 

times scientists can’t agree on the specific experiments that might resolve their debates, in part 

because they disagree on what they are actually debating about.  Attempts to summarize relevant 

research often do so selectively, sometimes failing to grapple with evidence that precisely calls 

their preferred hypotheses into question. There are notable exceptions, of course, but overall, the 

science of emotion remains mired in a scientific stalemate: Research progresses in silos, 

compromising the accumulation of knowledge, and an emerging consensus is nowhere in sight. 

One necessary start for resolving this impasse, at a minimum, is to ensure that scientists develop 

an accurate understanding of the various assumptions, hypotheses, and methods that constitute 

these debates, particularly as they evolve in response to new research findings and conceptual 

advances.   
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With these concerns in mind, this chapter summarizes one theoretical perspective in this 

unending deadlock — a “constructionist” perspective on the nature of emotion.  In the 

psychological science, there is broad scientific consensus that instances of memory and 

perception are constructed, situated brain events, emerging dynamically from the interplay of 

more basic ingredients, rather than being triggered as irreducible, biologically prepared states 

with separate, dedicated mechanisms. Recent evidence suggests that even behaviors are 

constructed in a flexible, situated manner out of more basic elements (Datta, 2019). A 

constructionist approach to the science of emotion hypothesizes something similar about 

instances of emotion.  A constructionist perspective is contrasted with a typological perspective 

(see Table 1).  A typology groups instances, events, or objects with similar features or qualities 

into clusters.  The groupings (i.e., types) can have firm boundaries and contain instances that 

share necessary and sufficient features (i.e., natural kind categories) or can have fuzzy 

boundaries and contain instances that vary somewhat in their features, but that bear a family 

resemblance to a representative instance or a typical instance (i.e., prototype categories). A 

typological perspective to the study of emotion assumes that there is a universal taxonomy of 

emotion categories and empirically searches for the features that define each category as a 

biologically and psychologically distinct type. Examples of typological approaches are basic 

emotion and discrete emotion approaches, such as causal appraisal approaches and some 

functional approaches (e.g., Cowen and Keltner, 2021; Ekman and Cordaro, 2011; Izard, 1977; 

Lazarus, 2001, 1991; Panksepp, 1998; Roseman, 2011; Scherer, 2001); for historical references, 

see Gendron and Barrett (2009) and references therein; also see <see references, this volume>).  

Chapter Overview 
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This chapter begins by drawing together various historical threads of the constructionist 

perspective.  Next, we review selected findings that serve as background assumptions for a 

constructionist approach to emotion.  What follows are three sections, each of which briefly 

covers one core constructionist hypothesis. We then briefly discuss common misunderstandings 

and mischaracterizations of the constructionist perspective. We end with a selection of questions 

about the nature of emotion that might be clarified and made more empirically tractable by a 

better understanding of the differences between constructionist and typological perspectives. 

We should point out that our goal with this chapter is not a comprehensive review of the 

constructionist perspective. It is a sketch that serves as a roadmap for those who are interested 

and motivated to delve into to published works for details on constructionist approaches and their 

relation to published empirical findings. Such efforts are necessary to begin to untangle the web 

of debates that currently burden the science of emotion, hopefully setting the stage for future 

research and dialogue that, in principle, allows a scientific consensus about the nature of emotion 

to eventually emerge. (Note: several of the topics covered in this chapter are associated with 

large, published literatures and as such, comprehensive referencing was not possible; to address 

this issue, on occasion we refer to published papers from our lab that contain relevant references 

from other labs, also referring the reader to “references therein”). 

Brief History of Constructionist Approaches 

The psychologist George Mandler first named constructionism as an approach to the 

science of emotion in his 1984 book, Mind and Body: Psychology of Emotion and Stress (in a 

section titled “The Construction of Emotion”; Mandler, 1984; see also Mandler, 1990), but 

nascent constructionist ideas can be easily traced back from early to mid-20th century to the 19th 

century, with historical tendrils reaching back even further (Barrett, 2017a; Gendron and Barrett, 
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2009). In the modern era, a constructionist perspective to emotion was synonymous with social 

constructionist views for many years until psychological construction was introduced in 2003 by 

the psychologist James Russell (Russell, 2003).  In a social construction view, instances of 

emotion are hypothesized to derive from social and cultural ingredients (i.e., cultural artifacts), 

including social roles, beliefs, values, other people’s actions towards you, and various 

sociocultural structures (e.g., Averill, 1980; Boiger and Mesquita, 2012; Harre, 1986 <see 

chapters, this volume>; for a historical and anthropological overview of social constructionism, 

see Reddy, 1997). Psychological construction views propose that the ingredients of emotion are 

psychological processes: emotional instances are hypothesized to arise from affective feelings 

when they are categorized, conceptualized, or otherwise made meaningful as emotions with a 

mental mechanism (e.g., Cunningham et al., 2013; Lindquist, 2013; Mandler, 1984; Russell, 

2003; also see Barrett and Russell, 2015).   

One constructionist approach, called the conceptual act theory, integrated psychological 

and social construction hypotheses to propose that the human mind transforms feelings of affect 

into instances of emotion by categorizing them with situation-specific, embodied emotion 

concepts (e.g., Barrett, 2006; Barrett Mesquita et al., 2007; Barrett et al., 2007; Barrett, 2012). 

The conceptual act theory was crafted as an interdisciplinary approach, incorporating findings 

and insights from cognitive science (e.g., the study of grounded cognition, concepts and 

categories), from social psychology, from anthropology (e.g., Bateson and Mead, 1942; see 

Mesquita and Frijda, 1992; Russell, 1991a and references therein) and linguistics (e.g., Pavlenko, 

2014; Vigliocco et al., 2009). 

Since the first paper on the conceptual act theory in 2006, our lab’s constructionist 

approach has continued to evolve under the influence of research and conceptual tools from a 
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variety of scholarly fields; our approach is a work under construction, if you will.  The result was 

a major shift in scientific approach that gave rise to the theory of constructed emotion (Barrett, 

2017a; Barrett, 2017b), and eventually to the constructed mind approach (Barrett, 2009; Shaffer 

et al., 2022).  It is a multidisciplinary framework of conceptual tools and empirical strategies for 

investigating brain, body, mind, and behavior, providing a common set of hypotheses to integrate 

the construction of emotion with the construction of other psychological phenomena, such as 

memory, perception, and behavior. The constructed mind approach attempts to understand how 

mental events and associated behavior arise within a brain that is in continual, dynamic 

conversation with its body and the surrounding world, including the social world.   

In this chapter, we will focus on the hypotheses that are most relevant for the construction 

of emotion (i.e., the theory of constructed emotion). The scholarly domains that are relevant to 

our hypotheses include:  

• Neuroscience investigations of structural and functional brain architectures (see these papers 

from our lab and references therein: (Barrett and Satpute, 2013; Katsumi et al., 2021a; 

Kleckner et al., 2017; Raz et al., 2016; van den Heuvel et al., 2016; Zhang et al., 2019, 2020), 

including the evolution and embryological development the vertebrate nervous system (e.g., 

Cisek, 2019a; Gee, 2018; Striedter, 2005; Striedter and Northcutt, 2020). 

• Neuroconstruction (e.g., Karmiloff-Smith et al., 1995; Mareschal et al., 2007; Westermann et 

al., 2007), as well as evidence from developmental science, including research on rational 

constructivism (e.g., Xu and Kushnir, 2013), infant brain development (from our lab see 

Atzil et al., 2018 and references therein), and the developmental cascades that support motor 

and cognitive development (e.g., Oakes and Rakison, 2019). For hypotheses related to the 
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development of emotion knowledge, see Hoemann et al., 2019b, 2020b and references 

therein). 

• Comparative neuroscience, evolutionary robotics, and behavioral ecology (from our lab, see 

these works and references therein: (Barrett, 2020; Lisa Feldman Barrett et al., 2007; Barrett 

and Finlay, 2018; also see Anderson and Finlay, 2014; Finlay and Uchiyama, 2015, 2015; 

MacIver and Finlay, 2021.  

• Signal processing and brain metabolics (from our lab, see these papers and references 

therein: (Theriault et al., 2021a, 2021b; also see Sterling and Laughlin, 2015). 

• Predictive processing approaches to brain function (from our lab, see these papers and 

references therein: (Barrett, 2017b; Barrett and Simmons, 2015; Chanes and Barrett, 2016; 

Hutchinson and Barrett, 2019; Katsumi et al., 2021b; Kleckner et al., 2017; also see ∂Clark, 

2013; Friston et al., 2017; Hohwy and Seth, 2020; McNamee and Wolpert, 2019; Owens et 

al., 2018; Petzschner et al., 2021; Pezzulo et al., 2021, 2015; Quigley et al., 2021; Schulkin 

and Sterling, 2019; Seth and Friston, 2016; Seth and Tsakiris, 2018; Stephan et al., 2016). 

• Evidence from systems physiology, such as the predictive regulation of the autonomic 

nervous system, immune system, endocrine system, and other systems of the body (i.e., 

allostasis Sterling, 2012), as well as heterarchical control in physiological function (e.g., 

Bechtel and Bich, 2021; Sennesh et al., 2021). 

• Findings and hypotheses from the extended evolutionary synthesis, including cultural 

inheritance, cultural evolution and gene-culture co-evolution (from our lab, see these works 

and references therein: Barrett, 2017a; Gendron et al., 2020b).  

• Concepts from dynamical systems theory, state space modeling and complex adaptive 

systems, particularly as applied to nervous system function. 
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• Insights from the history of emotions that enhance an understanding of emotion concepts that 

are conditioned by cultural and historical contexts (e.g., Biess and Gross, 2014; Boddice, 

2019; Frevert et al., 2014; Ngai, 2007; Reddy, 1997), from the history of the science of 

emotion (e.g., Dror, 2017), and the philosophy of science (e.g., Golinski, 2005; Hacking, 

1983), including natural constructivism (e.g., Gleiser, 2015), as well as various philosophical 

works in the domains of biology and neuroscience (e.g., Anderson, 2014; Bechtel and Bich, 

2021; Godfrey-Smith, 2017; Jékely et al., 2015; Mayr, 2004; Winning and Bechtel, 2018). 

Most scholarship in the science of emotion is rooted in some version of a Linnaean-type 

taxonomy of emotion categories. Our approach, in contrast, begins with the most up-to-date 

understanding of human nervous system evolution, development, structure, and function, and 

asks how a human brain with certain computational capacities creates instances of emotion as it 

continuously converses with its body and the elements of its environmental niche (which is 

physical, social, cultural, and historical) in the service of efficient energy regulation.  The 

empirical emphasis is on observing and modeling structured variation in emotional responding 

across situations, people, and cultures. Historically, observations of variation were embedded in 

critiques of typological approaches, beginning with William James (James, 1998, 1994, 1884) 

onward (e.g., Dashiell, 1928; Duffy, 1941, 1934a, 1934b; Dunlap, 1932; Harlow and Stagner, 

1933, 1932; Hunt, 1941; Landis, 1924; Sherman, 1927a, 1927b). 

Understanding instances of emotion as perceptions is, perhaps, one of the oldest ideas in 

psychology (e.g., Descartes, 1989; Malebranche, 1997; Spinoza, 1927).  In our constructionist 

approach, instances of emotion, like all mental events, are hypothesized to emerge in a brain as it 

continually creates the features of experience in the service of efficient energy regulation and 

action planning (e.g., Barrett, 2017a, b; Barrett, in press); in this view, actions include both 
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skeletomotor movements of the body and visceromotor movements inside the body). This 

continual coordination and construction is hypothesized to be process by which incoming 

sensory signals become psychologically meaningful.   

Historically, this domain-general “meaning making” process has been described by a 

variety of related concepts: conceptualization (e.g., Dharmakirti, as discussed in (Dreyfus and 

Thompson, 2007; Kant, 1929), inferences (e.g., Alhazen ca 1030, cited in (Hohwy, 2013); 

Helmholtz), interpretations (e.g., Duffy, 1941), ideas (Wundt, 1998), internal models (Craik, 

1944; Johnson-Laird, 1983), cognitive maps (e.g., Tolman, 1948), the re-assembling of 

memories from similar past experiences, prior knowledge, or hypotheses (e.g., Bruner, 1990; 

Gregory, 1980; Neisser, 1967; Sokolov, 1963), social affiliation (Schachter, 1959; Schachter and 

Singer, 1962), and the social meaning of situations (e.g., Dashiell, 1928; Dunlap, 1932; Landis, 

1924; Sherman, 1927a). (For other historical discussions of meaning-making processes that 

produce instances of emotion, see Harlow and Stagner, 1933, 1932; Hunt, 1941; Mandler, 1990, 

1984). More recent meaning-making has been described as a combination of attribution and 

categorization with emotion prototypes (Russell, 2003) or abstraction over time (Cunningham et 

al., 2013). Our constructionist approach refers to meaning making variously, depending on the 

aspects we are emphasizing, as “categorizing signals with ad hoc concepts that are constructed in 

a situation-specific manner,” “running an internal model of the body in the world,” “embodied 

simulation,” “predictive processing,” “allostasis,” “perceptual inference,” “generalization,” or 

just “memory.”  We integrate these, and other similar constructs, such as “causal inference” 

(Lochmann and Deneve, 2011) and notions of “latent cause inference” (Gershman et al., 2010), 

into a conceptual framework.  In this updated view, instances of emotion do not arise from 

categorizing affect. Valence, arousal, and other properties of affect are not ingredients of 



 

 

11 

meaning-making, but are understood to be abstract, mental features that the brain computes 

during meaning-making. 

Background  

Several distinctions and background findings are required to properly understand the 

theory of constructed emotion and its unique character. We mention five of them here. These 

insights also illuminate how the theory of constructed emotion differs from most typological 

approaches (for others, see Barrett, 2015; Barrett, 2017a,b). 

First, references to “an emotion” in the scientific literature typically are ambiguous 

because they don’t distinguish between a category of emotion (i.e., a group of similar instances) 

and an instance of that category. The word “anger,” for example, might be used to refer to a 

specific instance of anger for a specific individual in a specific situation, or to many instances 

across individuals and situations.  This ambiguity has led to profound misunderstandings in the 

science of emotion, starting with William James (who used the same phrase for both meanings, 

which set the stage for the ill-considered James-Lange theory of emotion; for discussion, see 

Barrett, 2017a).  In cognitive science, a category is simply any group of instances (e.g., objects, 

organisms, or events) that share similar features (i.e., features that make the instances 

equivalent); categorization is the process of grouping instances as similar (Murphy, 2002) on the 

basis of one or more features that are deemed to be equivalent across those instances (i.e., based 

on features of equivalence).  An instance of anger, for example, is a specific event for a specific 

person in a specific spatio-temporal context; the category anger is a grouping of instances that 

share features to some extent.  Any given instance of emotion can be described as having 

physical features, such as the physiological changes that support certain skeletomotor and 

postural movements, the movements themselves, vocal acoustics, chemical changes, patterns of 



 

 

12 

neural firing in the brain, and so on. Instances also have mental features, for example, goals (e.g., 

to avoid harm), affect (valence, arousal, etc.), appraisals (descriptions of how the situation is 

experienced, such as novel vs. familiar, threatening vs. safe), motivation (effort, fatigue, value, 

reward, etc.), words, and so on (for a discussion, see Hoemann et al., 2020; Adolphs et al. 2019).   

Second, a grouping of instances can be similar because they share physical features 

and/or mental features. Instances that share physical features (i.e., a single feature or a pattern of 

features) are called concrete categories or perceptual categories. For example, apples tend to be 

round, small enough to grasp in a human hand, contain light-colored flesh, crunch when you bite 

them, and raise your blood sugar upon eating. Instances that share mental features, but whose 

physical features vary from one another, are variously referred to abstract, conceptual, or 

functional categories.  For example, ‘food’ is an abstract category because the distinction 

between edible and nonedible is based on the function of satisfying hunger in a culturally 

appropriate way (e.g., grasshoppers are eaten as food in some situations but are killed as pests in 

others). Moreover, the same object or event can be categorized in a flexible, situated manner: a 

bright yellow dandelion with green leaves might be considered food (e.g., in a salad), a weed 

(e.g., in the garden to be plucked and thrown away), or a flower (e.g., in a bouquet of 

wildflowers), depending on the individual’s goal in a particular situation. Even instances with 

similar physical features (i.e., concrete, perceptual categories) can be categorized in an abstract 

way. For example, apples can be grouped in different ways depending on whether their function 

in a given situation is for snacking, such as Fuji or Gala apples, for baking a pie, such as 

Cortland or Granny Smith apples, or for target practice, such as anything lying around the yard 

(e.g., see Barsalou, 1983).   
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Third, abstract, conceptual categories are ubiquitous and easy to mistake for perceptual 

categories. A facial movement, such as scowling, is an abstract category because movements that 

look identical to the naked eye are variable under the skin, i.e., scowls are created by physical 

changes that differ across people because of individual differences in facial anatomy (see Barrett 

et al., 2019, Supplementary Online Materials, Box 5 and references therein). Similarly, the same 

action can vary within one individual across instances because of varied execution at the 

muscular level (for a discussion of action concepts, see Barrett & Finlay, 2018; this is similar to 

the notion of “policies” in reinforcement learning).  A scent is an abstract category (e.g., 

different chemicals bind to the same olfactory receptors to create the same smell, i.e., they have 

the same function; Cleland and Borthakur, 2020).  Phonemes are also abstract categories (e.g., 

The sound of a “b” in the words “bad” and “bed” is acoustically different to a human perceiver 

but serves the same phonematic function; Barsalou, 1992).  Even bird, cats, flowers, weeds, and 

other categories that are assumed to be concrete and perceptual can, in fact, be understood as 

abstract, conceptual categories (for discussion, see Barrett, 2012, 2017a). Creating such 

categories (i.e., groupings of instances whose similarity is functional but have varied physical 

features) is a fundamental human capacity that is present early in infancy and arises in all 

domains of human life (see Hoemann et al., 2020 and references therein). 

Fourth, the ability to form categories is pervasive in the animal kingdom (Mareschal et 

al., 2010), from single cell animals like bacteria (e.g., Freddolino and Tavazoie, 2012; Lyon, 

2015) to multi-cellular animals, like humans. Categories are necessary for managing uncertainty 

(in the meaning of sensory signals) and planning action. Categorization is a species-general 

ability.  The nature of the categories is dependent on the computational capacities of its brain as 

well as the nature of its body and its ecological niche.  
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Fifth, a pattern of features that describes an instance of emotion (or cognition, perception, 

or any other psychological event) is an ensemble of interwoven physical signals. Some of these 

physical signals are found outside the brain, in an animal’s body and niche (what scientists refer 

to as “context,” “stimuli,” or “reactions”); these can include changes in cardiovascular response, 

respiratory response, chemical and hormonal changes, energetic changes, etc. (collectively 

referred to as visceromotor movements), as well as skeletomotor movements in the face, body 

and vocal tract, vocal acoustics, and so on.  Some of the relevant physical signals also are found 

inside a brain. These include action potentials and chemical signals that assemble features that 

are closer in detail to the raw sense data coming from the sensory surfaces of the body, and that 

coordinate and regulate organ function, metabolism, immune function, and muscle fiber 

contractions.  These signals are compressed along various compression gradients in the brain (as 

discussed in Barrett, 2017b; Katsumi et al., 2021a, 2021b) to construct multimodal summaries 

that create the abstract mental features we mentioned earlier, such as “goal,” “value,” “threat,” 

“reward,” “valence,” “arousal,” and “novelty” (i.e., mental features are compressed, multi-modal 

summaries of the higher-dimensional sensory and motor signals; for discussion, see Barrett, 

2017a, b; Barrett & Finlay, 2018; Katsumi et al., 2021a). An important insight here is that the 

some of the physical signals that are important to creating any psychological event, including 

instances of emotion, reside within a brain as it generalizes from the past to the present (i.e., as 

the brain constructs features of equivalence; for discussion, see Barrett, 2017a,b). These features 

of equivalence are the means by which a brain generalizes from the past to regulate the internal 

systems of the body, guide action, and create experience in the present, thereby giving 

psychological meaning to sensory and motor signals. The result is what the neuroscientist Gerald 

Edelman referred to as “the remembered present” (Edelman, 1989).  
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Hypothesis 1: Conceptual Categories and Relational Meaning 

A guiding principle of the theory of constructed emotion is that a brain must navigate its 

body through a highly variable and only partly predictable world, and that, from a brain’s 

perspective, physical signals in the world and in the body are inherently ambiguous. Via the 

sensory surfaces of the body, the brain receives sensory signals, but these signals are the 

outcomes of causes.  The brain does not have access to the causes.  A brain must reduce this 

uncertainty to effectively plan and coordinate action, including actions within the body, i.e., 

visceromotor actions) and actions of the body (i.e., skeletomotor actions).  This inverse inference 

problem, from outcomes to causes, must be solved in a metabolically efficient manner (Sterling 

& Laughlin, 2015).  To do so, a brain generalizes from past events that it infers are similar to the 

current circumstances (Radulescu et al., 2021), i.e., the current state of the body and the world, 

according to some notion of equivalence. By “generalizes,” we mean that a brain reassembles 

features from those past events (i.e., it constructs features of equivalence).  In doing so, a brain 

reassembles a category of past events (i.e., a group of similar instances that share features of 

equivalence) in order to coordinate and control motor actions, thereby explaining the cause of 

those actions and associated sensory signals (Barrett, 2017a,b and references therein).  We 

hypothesize that this is how all physical actions and sensory signals become psychologically 

meaningful. 

Categories are Constructed Predictively 

When a brain reassembles past events that are similar to the present, in effect, it is 

constructing categories that contain possible futures, i.e., possible plans for action and for 

disambiguating the meaning of sensory signals.  The theory of constructed emotion hypothesizes 

that category construction, which occurs automatically and continuously through an individual’s 



 

 

16 

life, proceeds via prediction, selection and correction, together known as predictive processing 

(for discussion and evidence, see these papers and references therein (Barrett, 2017b; Barrett and 

Simmons, 2015; Chanes and Barrett, 2016; Hutchinson and Barrett, 2019; Katsumi et al., 2021a, 

2021b). Each psychological event begins as a category, constructed as an ensemble of 

interrelated, temporally evolving physical signals that are assembled across the entire brain. 

These signals, which the literature refers to as “prediction signals,” “simulation,” or simply 

“memory,” constitute patterns of possible features.  The brain continually checks these prediction 

signals against ongoing signals from the body’s sensory surfaces (relaying information about the 

state of the body and the state of the world).  Incoming sensory signals, along with attentional 

signals called “precision signals,” help to select the pattern of signals (of features) that a brain 

will select as coordinated motor actions and conscious experience.  The incoming signals and the 

signals that control motor actions are said to be categorized, and the features of equivalence are 

said to explain action and their associated sensations.  When there are unexpected signals from 

the sensory surfaces, or expected signals do not materialize, collectively called “prediction 

errors,” a brain has an opportunity to correct its predictions (known as “learning”). Predictive 

processing, when understood as continuous category construction, offers a coherent, 

neurobiological research framework to unify many proposed constructs for how a brain creates 

relational meaning, such as appraisal, construal, generalization, memory, perceptual inference, 

conceptualization, simulation, causal inference, latent cause inference, and categorization.   

Category Construction is Situated 

To reduce ambiguity and create meaning in a metabolically efficient way, category 

construction must be tailored to particular signals in the environment when the body is in a 

particular state.  Accordingly, we hypothesize that a brain constructs ad hoc or situated 
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categories (for more on ad hoc categories, see Barrett, 2017a,b; Barsalou, 1983; Barsalou et al., 

2003; Casasanto and Lupyan, 2015).  By continually constructing features of equivalence (i.e., 

reassembling bits of past experience that are similar in some way to the present), a brain 

continually runs an internal model to estimate the state of its body in the surrounding world, a 

model that plans and gives meaning to motor signals and their associated sensory consequences. 

By continually assembling complex ensembles of signals, including features of equivalence (i.e., 

similarities to past events), the brain’s internal model can be described as continually 

constructing situated categories, such as an emotion category tailored to the goals and functional 

requirements of the present situation. By implication, then, every emotion category implemented 

in any human brain is a situated event (for more on the view of conceptualization as a process, 

see Barsalou, 1987; Barsalou et al., 2010; Casasanto and Lupyan, 2015; Spivey, 2007). Its 

features of equivalence are always constructed in a particular perceiver for a particular function 

in a particular situation. 

Emotion Categories are Abstract, Situated Categories 

The theory of constructed emotion hypothesizes that all animal brains construct situated 

categories to guide action and give meaning to sensory signals. The nature of the constructed 

categories depends on whether the features of equivalence are low-level sensory and motor 

features or compressed, multi-modal summaries, i.e., abstract mental features.  If the features of 

equivalence are mental features, then the brain is constructing abstract, conceptual categories. 

The ability to construct such categories is determined by the degree of abstraction that a brain 

can support — namely, the degree of compression in the features that are constructed, not the 

computational principles that govern their construction. These differences result from general 

brain-scaling functions (Workman et al., 2013) and information from an animal’s niche. For 
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example, the human brain has expanded association cortices in the frontal lobes, parietal cortex, 

and inferotemporal cortex compared to other primates, including other great apes (Sherwood et 

al., 2017, 2012), along with metabolic and neuropil changes in the upper layers of cortex (see 

Theriault et al., 2021a and references therein). This expansion potentially allows for increased 

information compression and dimensionality reduction, suggesting that human brains are capable 

of assembling multimodal summaries (i.e., features) characterized by greater abstraction (see 

Finlay and Uchiyama, 2015; Katsumi et al., 2021a).  

The theory of constructed emotion hypothesizes that when a brain reassembles features 

from past instances of emotion to guide action and give sensory signals meaning, it is, in effect, 

constructing a situated, conceptual category for emotion, with multimodal, compressed 

summaries that categorize the other physical signals, giving them emotional meaning and 

rendering the entire event an instance of that emotion category.  In this view, an emotion 

category is always constructed in a specific situation by a specific person to serve a particular 

function or goal, i.e., every emotion category is an ad hoc, situated, conceptual category.  This 

hypothesis obviously has important implications for how to generalize scientific findings from 

non-human animals to humans (for a discussion, see Barrett, in press). 

An emotion category, then, is a whole brain event that begins as abstract mental features 

of equivalence. These features contain plans for visceromotor and motor action (i.e., abstract 

action concepts; Barrett & Finlay, 2018), the value of those actions, appraisals of the situation, 

affective properties, and so on.  We hypothesize that these signals become more detailed and 

particularized as they cascade down through the brainstem to spinal cord, and along the primary 

cytoarchitectural gradient of the cerebral cortex to the primary sensory areas that receive sense 

data from the thalamus and sensory surfaces of the body (Chanes & Barrett, 2016; Katsumi, 
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Theriault et al., 2021; Zhang et al., 2019).  As an emotion category, this ensemble of signals is a 

set of predictions about the potential causes of predicted motor actions and predicted sensory 

inputs to the brain, and the potential meaning of those inputs via their relationship to the pattern 

of abstract mental features and predicted motor plan (for neural details, see these papers and 

references therein (Barrett, 2017a,b; Barrett & Simmons, 2015; Chanes & Barrett, 2016; 

Hutchinson & Barrett, 2019; Katsumi, Kamona, et al., 2021; Katsumi, Theriault, et al., 2021). 

Category Construction is in the Service of Coordinating and Regulating Bodily Systems 

The theory of constructed emotion assumes that psychological meaning is rooted, 

fundamentally, in the brain’s predictive regulation of the body (for a discussion of some of the 

neuroscience details, see e.g., Barrett, 2017b; Kleckner et al., 2017). The brain’s internal model 

is ultimately in the service of that central mission so an animal can grow, survive, and ultimately 

reproduce.  Growth, survival, and reproduction (and therefore gene transmission) require a 

continual intake and expenditure of metabolic and other biological resources. This balancing act 

is called “allostasis” (Sterling, 2012) and translates into evolutionary fitness of a species.  “At its 

biological core, life is a game of turning energy into offspring” (Pontzer, 2015: 170).  Metabolic 

efficiency increases evolutionary fitness, both by increasing surplus energy available for mating 

and caring for offspring, and by decreasing the frequency with which an organism must seek 

nutrients and expose itself to predators (Pontzer, 2015; Simpson and Raubenheimer, 2012).  

This hypothesis, that the features of movement and experience are constructed in the 

service of efficient energy regulation, is consistent with evolutionary approaches to 

understanding nervous system function, in which the fundamental function of a brain is not to 

build knowledge about the world, but to control an animal’s energetic state as it navigates its 

niche (e.g., Cisek, 2019, 2021) and with evidence that certain mental features, such as affect and 
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motivation for movement, are associated with metabolic inefficiencies (see Shaffer et al., 2022 

and references therein). From this perspective, every situated category, such as an ad hoc 

category for fear, begins as abstract, mental features that include an abstract action concept or 

intention — a descending cascade of potential motor patterns to control the systems within the 

body (e.g., the autonomic nervous system, immune system, endocrine system, etc.) that support 

movements of the body (i.e., the skeletomotor system).  

Action Creates Experience 

The dynamics of predictive processing suggest that action preparation gives rise to 

experience, not the other way around. During conceptual category construction, prediction 

signals that prepare motor action simultaneously cascade to simulate the expected sensory 

consequences of the expected motor movements (called an efference copy or corollary 

discharge). This hypothesis runs counter to typological views, which hypothesize that a brain 

detects events in the world and constructs a perception, then evaluates the perception to create a 

cognition or emotion or some interaction of the two, which then results in an action plan. We 

propose instead that perception and experience arise from predicted actions, rather than causing 

those actions, and experiences and actions are always constructed with respect to predicted future 

energy (allostatic) needs.  In this view, appraisals are not cognitive mechanisms that cause 

instances of emotion; they are features that describe how an individual experiences themselves in 

the immediate situation, consistent with descriptive appraisal views (e.g., Clore and Ortony, 

2013, 2008), and they are constructed in the process of categorization (for discussion, see 

Barrett, Mesquita et al., 2007). 

Physical Signals Have Relational Meaning 
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If hypothesis 1 is correct, then the particular physical features that occur during a 

particular instance of emotion, such as changes in peripheral physiology, vocalizations, facial 

movements, and so on, have no inherent, biologically prepared emotional meaning. Physical 

features are made meaningful as an instance of emotion because a brain predicts that, in the 

present situation, these features are functionally similar to past instances of a given emotion 

category.  That is, physical features acquire meaning in relation to past events, as instantiated 

within the ensemble of biological signals that a brain is re-assembling. For example, smiling can 

be made meaningful as an expression of anger designed to intimidate, because the action of 

smiling has some probability of serving this function based on similar situations in the past. 

Accordingly, emotional meaning does not reside in physical features themselves. The goals, 

value, affect, and other mental features that give physical features their functionality do not exist 

in world or on the body. They exist only in the brain that created the signal ensembles. 

Even the electrical activity in a population of neurons has no necessary emotional 

meaning or inherent emotional function. The meaning of any firing neuron is always in relation 

to other physical signals in the brain (e.g., McIntosh, 2004), most especially the other neurons 

receiving that neuron’s action potential. For example, when a single pattern of action potentials 

from a single neuron is received by a motor neuron, it is considered a motor signal; when the 

same action potentials from the same neurons are received by sensory neurons, they are 

considered sensory signals. 

In a human brain, instances of the same category need not have similar sensory and motor 

features (i.e., instances of anger need not involve the same changes in blood pressure, 

respiration, physical actions) because the features of equivalence that make the instances similar 

in a particular situation are abstract, mental features (i.e., the compressed, multi-modal 
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summaries).  A single abstract mental feature, or a single pattern of abstract features, can be 

associated with variable sensory and motor features for controlling the body and creating 

experience (i.e., with an entire distribution of possible neural assemblies that we refer to as a 

situated category). These variable patterns of sensory and motor features each have some 

probability of fitting the present situation (i.e., a prior probability) based on similarity to past 

experiences that also contained the abstract features of equivalence; that is, by virtue of their 

shared abstract feature(s), different sensory and motor signals share the same (relational) 

psychological meaning in a specific situation in the body and the world. The pattern that best 

matches the high-dimensional details in the situation gives meaning to those sensory and motor 

signals (i.e., categorizes them). That is, the features of equivalence are the means by which a 

brain generalizes from past experiences to categorize incoming sensory signals and outgoing 

motor signals, giving them emotional meaning in a specific situation as a brain regulates the 

body, guides action, and creates experience.  

Summary 

Hypothesis 1 of the theory of constructed emotion can be restated thus: every instance of 

emotion begins as an abstract, situated emotion category. The category contains possible 

movements and meanings that are assembled from the person’s past and are constrained by the 

sensory signals arriving from the state of the world and the state of the body.  The physical 

features of an instance of emotion have no inherent, biologically inherited emotional meaning, 

but an emotional meaning that is biologically constructed in the moment.  Nor does the neural 

assembly that implements this instance have an inherent, biologically inherited emotional 

meaning; it creates emotional meaning by the same computational principles that govern the 

construction of any psychological meaning. 
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Hypothesis 2: Variation is the Norm 

When it comes to emotion, variation is the norm (as discussed in Barrett, 2017a,b; Barrett 

et al., 2019; Hoemann et al., 2020; Siegel et al., 2018). If instances of emotion emerge as a 

complex web of physical signals rich in relational meaning, then this predicts a combinatorial 

explosion in the variety of observable patterns for the instances of any given emotion category, 

and even for emotion categories across history within a culture or across cultures. In the words of 

the evolutionary biologist Richard Lewontin, “Organisms are … extremely internally 

heterogeneous. Their states and motions are consequences of many intersecting causal pathways, 

and it is unusual that normal variation in any one of these pathways has a strong effect on the 

outcome…. Indeed, we may define ‘normality’ as the condition in which no single causal 

pathway controls the organism… All attempts to understand causes must necessarily involve the 

observation of variations” (Lewontin, 2000: 93-94).  

Variation is Structured 

The variation we are discussing is not random; it is structured.  It is not unbounded; there 

are embodiment and ecological constraints. But the variation is considerably greater than what is 

hypothesized or can be accounted for by a typological perspective on emotion.  

Different signals, same emotional meaning.  The physical signals that implement a 

particular array of abstract mental features can be associated with a variety of physical signals 

that represent the detailed conditions of the body and the outside world.  Consider a brain event 

that corresponds to a particular instance of anger. It begins as a situated, conceptual category for 

anger — an ensemble of brain-wide signals consisting of possible feature patterns that share a 

functional feature (or features), allowing an individual to meet a goal in a specific situation, i.e., 

the events are functionally equivalent for meeting a specific goal in a specific situation. The 
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features of equivalence are functional and in reference to a situated goal.  The goal of this 

instance of anger might be to remove an obstacle, punish someone, win a competition or feel part 

of a group (e.g., Sinaceur and Tiedens, 2006; Van Kleef and Côté, 2007; Van Zomeren et al., 

2004), or even be to avoid harm by attempting to appear powerful (e.g., Ceulemans et al., 2012); 

Sinaceur and  Tidens, 2006). The specific skeletomotor movements that functionally enact a goal 

(e.g., to run) will depend on the state of the situation and the energetic state of the body (see 

Barrett & Finlay, 2018 and references therein; also see Cisek, 2021)  Accordingly, the person 

might scowl and shout in anger, cry in anger, freeze in anger, or even laugh in the face of anger 

— whatever action concept a brain has learned to construct to meet the goal in similar situations. 

The supporting visceromotor movements that enact the goal can vary and correspondingly the 

peripheral physiological motif that supports each action will vary accordingly (Obrist, 1981; 

Obrist et al., 1970). Even the affective features of this instance of anger might vary (e.g., they 

might be pleasant or unpleasant; (Harmon-Jones and Peterson, 2009).  And in principle, the 

neural signals that construct the instance, which are distributed across the brain and give rise to 

these varying features, can themselves vary (e.g., see Becker et al., 2012; Guillory and Bujarski, 

2014; Herry and Johansen, 2014; Mihov et al., 2013); for discussion, see ( Barrett, 2017a,b; 

Edelman, 1989); this is called degeneracy (a concept we return to in a few paragraphs).   

One hypothesis, then, is that different ensembles of physical signals can share a similar 

relational emotional meaning across persons and situations.  Studies designed to observe and 

model structured variation observe it.  This is true for facial movements (e.g., Durán and 

Fernández-Dols, 2021; Gendron et al., 2020a, 2018; Jack et al., 2016; Le Mau et al., 2021; 

Srinivasan and Martinez, 2021); for discussion and additional references see Barrett et al., 2019); 

for vocalizations (Hoemann et al., 2019a); for motifs of autonomic nervous system physiology 
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(e.g., see these papers and references therein: Hoemann et al., 2020a; Khalaf et al., 2020; Siegel 

et al., 2018; Stemmler et al., 2007); even with identical methods and stimuli testing similar 

samples, for example compare findings from (Kragel and LaBar, 2013) with those from 

(Stephens et al., 2010)); and for brain activity (Azari et al., 2020; Lebois et al., 2020; Singh et al., 

2021; Wilson-Mendenhall et al., 2015, 2011). Even the supposed prototypic brain “biomarkers” 

for a given emotion category vary substantially across studies (e.g., Horikawa et al., 2020; 

Kassam et al., 2013; Kragel and Labar, 2015; Saarimaki et al., 2016; Wager et al., 2015; Wilson-

Mendenhall et al., 2015; Zhou et al., 2021) and suggest the presence of meaningful, structured 

variation in the brain basis of emotion. 

Studies of non-human animal behaviors associated with emotion likewise find evidence 

of substantial variation within an emotion category.  For example, animals perform many 

different behaviors that have been defined as “fear” (i.e., that occur in response to threat), each 

corresponding to different circuitry (e.g., Gross and Canteras, 2012); Faneslow, 2018).  Rodents 

avoid the location of uncertain threat when they are free to move around, such as in a testing 

chamber with several arms (e.g., Vazdarjanova and McGaugh, 1999), but they continually return 

to the location when spontaneous movement is observed in a free-roaming situation (e.g., Datta, 

2019). When they are not free to move around, rodents freeze (e.g., LeDoux, 2000).  When the 

threat is certain and they cannot escape, rodents respond with defensive aggression — they kick 

bedding towards the threatening object (e.g., Reynolds and Berridge, 2008) or jump on it and 

bite (e.g., Blanchard and Blanchard, 1988). And the circuitry that supports defensive aggression 

towards a cat (a predator) is distinct from that supporting defensive aggression towards another 

rat (a dominant intruder in the cage; e.g., Motta et al., 2009). 



 

 

26 

It’s even possible for exactly the same pattern of mental and physical features to be 

assembled in variable ensembles of neural signals, a phenomenon known as degeneracy or 

equifinality: a given function can be achieved by structurally distinct mechanisms in different 

situations.  Degeneracy is ubiquitous in biological systems (see Edelman and Gally, 2001; 

Tononi et al., 1999). For example, different proteins can catalyze the same reaction of enzymes, 

different antibodies can bind to the same antigen, and different genotypes can produce the same 

phenotype. In a brain, different neurons give rise to the same intrinsic network (e.g., Marder and 

Taylor, 2011; Tononi et al., 1998), and different patterns of network interaction can give rise to 

the same behavior (Price & Friston, 2002). In animal species that have been engineered to knock 

out selected genes, up to 30% of individuals continue to show the phenotype despite the absence 

of the selected genes (see Edelman & Gally, 2001).  Degeneracy is strongly related to the 

adaptability and evolvability of a system, and therefore is thought to be favored by natural 

selection, because it enhances the capacity of a system to carry information, to be robust to 

damage, and to survive under different conditions (Tononi, Sporns, & Edelman, 1999; Whitacre 

and Bender, 2010; Whitacre, 2010).  Different neural ensembles that are functionally redundant 

(i.e., produce the same function) in one situation can be functionally distinct (i.e., perform 

different functions) in different situations.  A brain that constructs the same instance of emotion 

via degenerate neural assemblies would therefore be much more advantageous, from an 

evolutionary standpoint, than a brain with dedicated neural structures for emotion (for 

discussion, see Barrett, 2017a). Accordingly, the hypothesis of degeneracy is an important 

element in the theory of constructed emotion, although it is rarely studied in emotion research 

(but see these papers for evidence of degeneracy in fear (Becker et al., 2012; Herry and 

Johansen, 2014; Tovote et al., 2015). 
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One physical signal, many emotional meanings. The theory of constructed emotion not 

only hypothesizes that variable physical signals can be categorized to have the same emotional 

meaning, but a single physical signal or pattern of signals can have different psychological 

meanings in different situations, in the same way that any object or event can be conceptually 

categorized in a flexible, situated manner (e.g., a bright yellow dandelion with green leaves 

might be considered food to eat, a weed to pluck, or a flower to put in a vase, depending on the 

context). (This follows from Hypothesis 1). When the same physical signals are associated with 

different mental features, they can take on different emotional meanings. There is evidence that 

the same facial movements have a variety of psychological meanings (not all of which are 

emotional; for evidence and discussion, see these papers and references therein: Barrett, in press; 

Barrett et al., 2019; Gendron et al., 2020; Gendron et al., 2018; the unsupervised machine 

learning analyses in LeMau et al., 2020).  The same physiological motifs have a variety of 

psychological meanings, even within a single person (e.g., Hoemann et al. 2020). The same 

neural activity (Lindquist et al., 2012) and even stimulation of exactly the same neurons produce 

different emotional meanings (e.g., Guillory and Bujarski, 2014; Halgren et al., 1978; Reynolds 

& Berridge, 2008). (More generally, a single neuron or assembly of neurons can carry different 

information, sometimes depending on the context; e.g., Kaplan and Zimmer, 2020; Keck et al., 

2013; Levinthal and Strick, 2012; Liang et al., 2013; Merabet et al., 2004; Rigotti et al., 2013; 

Stokes et al., 2013;  for a broader discussion, see Anderson, 2014). 

It is necessary to discover the variation, not stipulate it, because the variation need not be 

the same across individuals.  For example, across all instances of ad hoc anger construction for a 

given individual whose brain is equipped to construct instances of anger (i.e., across the entire 

population of anger instances for that person), there may be some number (N) of distributions 
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with graded similarity in their features, like a vocabulary of angers, that the person’s brain is 

capable of constructing.  And, in principle, the vocabulary of ad hoc anger categories (with 

graded distributions of features) can vary across people, particularly if those people come from 

different backgrounds with different opportunities for cultural inheritance.  So, the 

epistemological strategy that is required by the theory of constructed emotion involves methods 

that, in principle, allow observations of such variation if it is present, as well as the discovery of 

structure in that variation, if it is present.  Attempts to understand the causes of emotion, or any 

psychological phenomenon, will be hampered if sampling of participants, stimuli, and 

measurements limits this variation, as can be observed in recent machine learning studies of 

emotion (reviewed in Barrett, in press).   

Population Thinking 

The hypothesis, then, is that an emotion category has no static, situation-independent, 

perceiver-independent prototype. The summary of any situated category (i.e., any sample of 

possible feature patterns) is analogous to a prototype that best suits the functional goal of the 

categorizer in that specific situation (Barsalou and Hale, 1993; Voorspoels et al., 2011). For a 

given perceiver, a given emotion category therefore has as many prototypes as there are different 

functional contexts or situations for that perceiver. Fear of starving in the woods, as a situated 

conceptual category, may have a different prototype for a given perceiver than fear on a 

rollercoaster, fear of being stung by a bee, fear of being rejected by a lover, or fear of 

accidentally harming a friend. The implication is that fear — across all instances, in all 

situations, in all people whose brains are equipped to construct anger — is a population of events 

whose physical features will be highly variable, and whose functional features will also be 

variable, but perhaps less so.  At this point, you might ask, “Amidst all this variation, what 
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makes instances of anger what they are — fear — and not some other kind of emotion?” If so, 

you are asking a typological question that is not meaningful from a constructionist perspective. 

Across the entire population of fear instances for all creatures whose brains are equipped to make 

instances of fear, the features of equivalence that create the category will be individual- and 

situation-dependent, resulting in patterns of features that are highly variable and situated. To the 

extent that situations differ across cultures, emotion categories will also differ (Mesquita, 2022).  

Fortunately, Charles Darwin (Darwin, 1859) provided a conceptual tool for thinking 

about this magnitude of structured variation. It’s called population thinking, named by the 

evolutionary biologist Ernst Mayr (Mayr, 2004). Population thinking, as articulated in On the 

Origin of Species, refers to the idea that a biological category, such as a species, is a conceptual 

category of individuals with variable physical features, and whose fitness is inherently relative to 

the conditions of the immediate environment. William James adapted Darwin’s observation to 

the nature of emotion: “The varieties of emotion are innumerable… The trouble with the 

emotions in psychology is that they are regarded too much as … eternal and sacred psychic 

entities, like the old immutable species in natural history … all that can be done is with them is 

reverently to catalogue their separate characters, points, and effects” (“old immutable species” 

refers to the pre-Darwinian definition of a species). And James continued, “But if we regard 

them … as ‘species’ are now regarded as products of heredity and variation, the mere 

distinguishing and cataloguing becomes of subsidiary importance.” (James, 1998: 449). Since 

then, population thinking has been periodically revisited in psychological science a number of 

times (e.g., Estes, 1956; Gallistel, 2013, 2012). The constructionist hypothesis — that any 

biological category, and correspondingly, any psychological category, including any emotion 

category, is a population of situation-dependent instances with variable features — is similarly 
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inspired by this Darwinian idea (as discussed in Barrett, 2013; Barrett, 2017a,b; Clark-Polner et 

al., 2017; Siegel et al., 2018). 

In population thinking, variation among a category’s instances is assumed to be real in 

nature, structured, and meaningfully related to the situations in which those instances emerge. 

Any abstract summary of a category, such as its mean or a prototype, is a fiction. (By analogy, 

the average US household size in 2020 was 2.53 people, but no real family contains 2.53 

individuals.) In machine learning analyses that search for a single pattern to summarize multiple 

participants, any such pattern is an abstraction that need not exist in any participant’s data; i.e., in 

any given brain imaging study, the so-called biomarkers for emotions are abstractions (à la 

population thinking), not actual brain states (à la typological thinking; for a mathematical 

simulation, see Clark-Polner et al., 2017). The same can be said for machine learning analyses of 

any set of signals. 

Magnitude of Variation 

A typological perspective allows for some amount of variation in the features of an 

emotion category and some degree of similarity in features across categories.  When it comes to 

the issue of variation, a typological perspective is distinguished from a constructionist 

perspective by the magnitude of variation that is predicted and the way in which that variation is 

explained. 

In causal appraisal models, for example, variability in instances of the same emotion 

category is thought to be limited only by the variety of possible meaning combinations that 

appraisals, as cognitive mechanisms, can produce. In practice, however, most published research 

has focused on trying to identify the single pattern (of cognitive evaluations, action tendencies, 

relational themes, etc.) that identifies certain emotion types, like anger, sadness, fear, and so on. 
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This focus on emotion types can be seen historically. For example, in 1894, Irons wrote “There 

is no such thing as a perfectly definite set of organic changes constituting the expression of any 

particular emotion, and the ‘perpetual variation’ of the bodily elements, while the character of 

the emotion remains unchanged, renders discrimination of the spiritual element not only possible 

but unavoidable” (Irons, 1894: 82). This focus on emotion types is echoed by Arnold (1960), 

who wrote that appraisals, as cognitive mechanisms, triggered instances that she referred to as 

“basic” emotion categories. She wrote, “For each emotion, there is a distinct pattern that remains 

more or less constant and is recognized as characteristic for that emotion”, and “[w]hether we are 

afraid of a bear, a snake, or a thunderstorm, our bodily sensations during these experiences are 

very much alike. . . . there will always be a core that is similar from person to person and even 

from man to animal” (Arnold, 1960: 179).  (It must be noted, however, that more recent 

investigations are, in fact, observing and modeling variation; e.g., Kuppens, 2010; Kuppens et 

al., 2008, 2007; Nezlek et al., 2008).  

Variation is also acknowledged in basic emotion views.  Types of emotion are 

hypothesized to be expressed by a family of related physical signals (e.g., Ekman, 1992). This 

means that some natural variation is to be expected. In other words, an expression of anger can 

look somewhat different on different occasions but remains an expression of the underlying type 

(for stipulated variation, see refs). It is hypothesized that each type of emotion, as a category, has 

a prototype, i.e., an instance with a pattern of features that best describes all the category’s 

instances (e.g., Cowen and Keltner, 2021). A category’s prototype might be its most frequently 

observed instance (i.e., a typical instance) or its most representative instance. Individual 

instances of the category might vary in their features across situations, people, and cultures, 

creating a distribution (or family) of physical signals, but the prototype, as a conceptual 
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representation of the entire distribution, must share a family resemblance with them. The 

prototype’s features must be similar enough to the other category instances in the distribution, 

and different enough from the prototypes of other categories, to diagnose a new instance reliably 

and specifically as belonging to its specific emotion category (for specific quotations, see 

Ekman, 1992: 197; Ekman and Cordaro, 2011: 364; Levenson, 2011: 379; Scarantino and 

Griffiths, 2011: 448-449). 

Indeed, in a typological view of emotion, an emotion prototype is considered to be a 

reliable suite of coordinated features (e.g., in peripheral physiology, motivation, and behavior) 

that serves as an evolved adaptation to a specific fitness-relevant challenge (Shariff and Tracy, 

2011). Prototype categories have fuzzy boundaries, meaning their instances occasionally share 

some features with instances of other categories, and this is where context comes in. A wrinkled 

nose and scrunched up eyes, for example, are assumed by themselves to be an evolutionarily-

preserved, prototypical expression of disgust (Shariff and Tracy, 2011), but this configuration 

might express anger when it occurs attached to a body with balled fists (see Aviezer et al., 2008).  

This sort of contextual shaping of a physical feature’s emotional meaning is assumed to be the 

exception rather than the rule (Cowen and Keltner, 2020: 361), or are caused by stochasticity, 

differences in induction methods, or processes that are separate from but act on instances of 

emotion, such as emotion regulation and cultural norms for expressing emotion (such as, for 

example, display rules or cultural dialects; e.g., Ekman and Cordaro, 2011; Elfenbein, 2013; 

Levenson, 2011; Matsumoto, 1990; Roseman, 2011; Tracy and Randles, 2011). 

Through the lens of the theory of constructed emotion, variation is an intrinsic and 

adaptive aspect of emotional function and derives from the basic functioning of the brain.  And 

any summary of a category, such as a prototype, is a fiction — what is real is the variation (this 
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is a basic principle of population thinking; Barrett, 2017, 2020; Mayr, 2004). We wonder, given 

magnitude of featural variation that has been observed within emotion categories and featural 

similarity that has been observed across emotion categories (and even in non-emotion 

categories), what sort of observations are capable of disconfirming a typological perspective?  

How far can a typological view be stretched before it breaks?   

When viewed through the lens of population thinking, the prototypes for each emotion 

category proposed by typological approaches — the coordinated patterns of physiology, 

expressive movements, neural assemblies, and so on, that are supposedly stable across situations, 

people, and cultures  — might be considered stereotypes (Barrett, 2017b; Barrett et al., 2019): 

oversimplified beliefs about emotion that are taken to be more applicable and diagnostic than 

they actually are.  Some cultures may have similar emotion stereotypes, but this says nothing 

about the actual degree of structured variation among instances of emotion in the individual 

people of a given culture or how similar that variation is to any other culture. 

Summary 

Hypothesis 2 of the theory of constructed emotion can be restated thus: An emotion 

category label, such as “fear,” when referring to all instances, in all situations, in all creatures 

whose brains are equipped to construct anger, is a population of context-specific events whose 

physical features will be highly variable, and whose functional features will also be variable, but 

perhaps less so.  Each instance of the category is, itself, assembled in a brain that continually 

constructs situated conceptual categories to coordinate and guide action and construct the 

features of experience in a metabolically efficient manner.  This variation arises because physical 

signals such as heart rate variability, skin conductance, serotonin release and uptake, smiles, 

frowns, scowls, vocalizations, etc. have no inherent, biologically prepared emotional meaning.  
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Physical features are made meaningful as an instance of emotion as a brain predicts that, in a 

given situation, these features are functionally similar to past instances of that emotion category.   

Hypothesis 3: Cultural Inheritance 

Hypotheses 1 and 2 of the theory of constructed emotion assume that a brain is equipped 

with past episodes of emotion, which can be used to assemble the situated, conceptual categories 

of emotion that are needed to achieve the predicted functional outcomes. Where does this 

emotion knowledge come from, if not inherited by genes?  The theory of constructed emotion 

hypothesizes that emotion knowledge is acquired via the processes of cultural inheritance.  

Humans are powerful statistical learners who can absorb complex, dynamically changing 

patterns of information in a short time. For example, young children quickly learn the emotional 

meaning of facial movements that they have probably never encountered before and can learn 

new categorizations for facial movements, based on associations with contextual features in as 

little as 12 minutes of experience (Woodard et al., 2021b; also see Plate et al., 2022, 2019; 

Woodard et al., 2021a). This learning is ubiquitous, particularly when words are available to 

help. Words are powerful invitations to learn categories (Waxman and Gelman, 2010), even for 

very young infants (Vouloumanos and Waxman, 2014), and are particularly useful for learning 

abstract categories and concepts (for discussion and references, see Barrett, 2017a; Hoemann, 

Wu, et al., 2020). Such “supervised category learning” may, in fact, be an important source of 

emotional development (Hoemann et al., 2020b, 2019b) and support the transmission of cultural 

knowledge across generations, called cultural inheritance, more generally (Gelman and Roberts, 

2017; Gendron et al., 2020b).  

They theory of constructed emotion hypothesizes that culture has an evolutionary role in 

transmitting knowledge about emotion concepts from one generation to the next, as tools for 
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regulating the body (Barrett, 2017a,b) and for regulating each other (i.e., if we make ourselves 

predictable to others, they become more predictable to us, which reduces the metabolic burden of 

social life for everyone; (Theriault et al., 2021b). The hypothesis is not that humans evolved 

particular signals, such as facial movements, physiological changes, or even patterns of neural 

firing with particular genetically encoded emotional meanings, which is a standard hypothesis in 

evolutionary psychology. Instead, there is growing evidence that a human is born with their brain 

under construction (e.g., Gao et al., 2017; Gilmore et al., 2018; Grayson and Fair, 2017; Zuo et 

al., 2017). Signals from the physical and social world are necessary inputs for the brain to 

develop the capacity to model its body in the world and to compute abstract mental features. This 

creates an opportunity for cultural inheritance (e.g., Boyd et al., 2011; Richerson and Boyd, 

2008), in addition to genes, to transfer information across generations. During development and 

the processes that we call “socialization,” via the words (Gelman and Roberts, 2017) and actions 

of others (e.g., Atzil et al., 2018; Gendron et al., 2020b; Mesquita, 2022), it is hypothesized that 

culture creates recurrent situations that allow a brain to learn specific, situated meanings of 

particular signals in the natural and cultural ecology of a person’s environment. As human brains 

develop, they grow micro-wiring that enables them to construct mental features in culturally 

relevant ways, including their attentional capacities for deciding which signals are relevant and 

which are noise to be safely ignored. An obvious example is the ways in which a young brain 

tunes and prunes with experience to hear certain speech sounds while losing the capacity to hear 

others. 

In this way, a human brain develops the wiring to model its body and the world it 

inhabits. It becomes encultured with the knowledge to create meanings that are relevant to a 

particular set of cultural practices and values. As children develop into adults and interact with 
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their world, they create some of the signals in the environment (by their words and actions) that 

will wire the brains of the next generation. We hypothesize that emotion acculturation (Batja, 

2022), when people move from one cultural context to another, proceeds via the same processes 

(for discussion, see Barrett, 2017a, b).  These hypotheses are consistent with our evolved roles as 

social animals and our ability to collectively create social reality (Barrett, 2012, 2017a, b, 2020). 

Evolution has produced is a human brain architecture with the capacity for flexible, 

situated meaning-making that can be synchronized across minds within a culture and across 

generations. We hypothesize that such synchrony of relational meanings across brains is the 

basis for emotional communication, and communication of any other sort (e.g., Gendron and 

Barrett, 2018; Nguyen et al., 2021; Nozawa et al., 2019). It also allows people to influence one 

another physically with words and body movements such as the raise of an eyebrow or the curl 

of a lip, for better or for worse. 

Misunderstandings and Mischaracterizations of the Constructionist Perspective 

When people attempt to understanding the theory of constructed emotions through the 

lens of typological assumptions (for discussion, see Barrett, 2015, in press), they commonly 

misunderstand it.  Here, we discuss several popular mistakes that can be found in the published 

literature, and even in this volume.  

The Theory of Constructed Emotion is Not a “Cognitive” View of Emotions 

The theory of constructed emotion is not a “cognitive” view of emotions (as mistakenly 

claimed by some, e.g., Leys, 2017).  Traditional western folk psychological categories such as 

“cognition,” “emotion,” “perception,” “motivation,” “action” and so on constitute a particular, 

culturally-specific theory of mind (Danziger, 1997; Mesquita, 2022) that neither describes nor 

explains the behavior and experience of many humans around the world. These categories are 
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not respected by the anatomy or functioning of the brain (e.g., Barrett, 2009; Barrett, 2017a,b; 

Buzsáki, 2019; Kleckner et al., 2017), nor by the evolution and development of the nervous 

system (e.g., Cesario et al., 2020; Cisek, 2019b).  Therefore, it makes no sense to refer to 

“cognitive” processes and “emotional” processes as if they are separate and interact with one 

another to produce behavior.  

The Theory of Constructed Emotion Integrates Individual- and Social-Focused 

Understanding of Emotions 

  The theory of constructed emotion has been mischaracterized as a “radically 

individualist” perspective in which instances of emotion arise from processes that are solely 

internal to an individual person (Eustace, 2019, p. 52).  The theory of constructed emotion, by 

contrast, hypothesizes that meaning making occurs in an extended context of interdependent 

brains.  Conceptually, it can handle both western conceptions of emotions as internal feelings or 

states and conceptions from other parts of the world where instances of emotions are situated 

transactions between individuals (e.g., Hoemann et al., under review and references therein).  It 

is, in effect, a hypothesis about the neurobiology and physiology of social construction. 

Valence and Arousal Are Not Sufficient Features of Emotion 

Many works on the nature of emotion mischaracterize the distinction between typological 

views and constructionist views, associating the former with discrete emotion categories (with 

firm or fuzzy boundaries) and the latter with affective dimensions. They mischaracterize 

construction as a “dimensional approach,” whose dimensions are typically said to be valence and 

arousal, and then they criticize construction regarding limitations of dimensional approaches 

(e.g.,  Coppin and Sander, 2021; Fontaine et al., 2007).  The correct, key distinction between 

typological and construction approaches is as follows: both approaches acknowledge the 
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existence of emotion categories but put forth very different hypotheses on the nature and origin 

of those categories. 

This mistaken characterization of constructionist views as “dimensional” has also 

morphed into the mistaken claim (or gross mischaracterization) that constructionist views reduce 

instances of emotion to combinations of the affective features of valence and arousal (i.e., that 

instances of emotion can be sufficiently explained by valence and arousal; e.g., Cowen & 

Keltner, 2020). Constructionist approaches like the theory of constructed emotion and others 

(e.g., Russell, 2003) hypothesize that valence and arousal are necessary features of emotional 

instances, but as far as we are aware, no modern constructionist account of emotion suggests that 

affective features are sufficient for describing or explaining emotional instances.  The affective 

circumplex is not and never has been presented as an explanatory theory of emotion. It is a 

descriptive map that represents two properties or features of consciousness, including the 

moments of consciousness that constructed as instances of emotion. As features of experience, 

valence and arousal are descriptive properties, not causal mechanisms (i.e., they are not causal 

evaluations as proposed by causal appraisal approaches).   

Neither are valence and arousal unique to emotion — they are fundamental features of all 

thoughts, beliefs, memories, perceptions, and so on (e.g., Lebrecht et al., 2012; Osgood et al., 

1957; Satpute et al., 2015). Simply put, they are descriptive features of consciousness (for a 

discussion, see (Barrett and Bliss-Moreau, 2009; Wundt, 1897/1998).  One well-known 

constructionist hypothesis by Russell (2003) and a well-known descriptive appraisal view by 

Clore & Ortony (Clore and Ortony, 2013, 2008) are agnostic as to how affective feelings arise. 

The theory of constructed emotion hypotheses that valence and arousal are low dimensional (i.e., 

multi-modal, compressed) features that emerge from the brain’s predictive regulation of the body 
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(allostasis) and its model of the body’s state (interoception) that arises from that regulation.  It is 

notable that, as hypothesized by the theory of constructed emotion, affective features vary across 

instances of the same emotion category (e.g., Wilson-Mendenhall et al., 2015, 2013).  Given that 

instances of the same emotion category vary in their affective features, the placement of emotion 

words on the affective circumplex reflects, at best, the prototypic affective feelings during the 

instances within the associated category (Russell, 2003), and at worst, a stereotype. 

Prototypes are Orthogonal to Construction 

A prototype view of emotion assumes that there is one concept (the prototype) for a 

category, and that concept is the single most representative and/or typical instance of the 

category. Since the 1980s, prototype views of emotion have been repeatedly offered by those 

who endorse a typological view of emotion (e.g., Roseman, 2011; Shaver et al., 1987) as well as 

those who are strong critics of the typological perspective and take a constructionist approach 

(e.g., Fehr and Russell, 1984; Russell, 2003, 1991b). Recently, studies that were designed and 

modeled to find evidence of prototypes, and that, indeed, reported observing those prototypes, 

have interpreted these findings as evidence that certain patterns of physical signals have inherent, 

biologically prepared (i.e., innate) emotional meanings.  But concluding that emotion categories 

are structured as prototypes implies nothing whatsoever about whether or not emotional 

meanings are innate or learned during development; nor do they settle the question of whether 

participants are recognizing emotional meanings vs. constructing them the spot.  

A Constructionist Perspective Can Be an Evolutionary Perspective 

 Typological approaches are described as “evolutionary” approaches to emotion, with 

their proposal that the prototype of each emotion category arises from a “pan-cultural affect 

program” (Scarantino, 2018) that evolved as an adaptation to recurrent fitness challenge (Shariff 
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and Tracy, 2011), and that is modified in context specific ways by experience-based learning.  

But they are merely one flavor of evolutionary approach, one that assumes that transmission of 

emotion types across generations is primarily carried by genes, which contain the blueprints for 

specific, inborn circuits that are thought to be adaptations. This approach has much in common 

with what is called the “modern synthesis,” which is popular in evolutionary psychology.  In this 

view, context and learning can influence what nature selects, and maybe how it selects, but they 

do not transfer the information that creates phenotypic characteristics.   

The theory of constructed emotion also considers the capacity for emotions as part of 

evolutionary inheritance, but DNA alone is not the conduit of information transfer from one 

generation to the next, consistent with a perspective called the “extended evolutionary approach” 

(e.g., Laland et al., 2015). In this view, humans have the kind of genes that make the 

environment a necessary and equal cause of information transfer that wires young human brains 

and maintains or alters that wiring throughout the course of life.  Cultural inheritance (see 

Hypothesis 3), epigenetics (environmental exposures and experiences turn genes on and off), and 

gene-culture co-evolution (just what it sounds like) are a few of the concepts with empirical 

findings that are useful to guide constructionist inquiries about emotion. The extended 

evolutionary synthesis views cultural inheritance (for example) as an efficient, frugal partner to 

genetic inheritance so that adaptations to recurring fitness challenges needn’t be encoded in our 

genes. Culture wires our brains, which directs how we act towards one another, which in turn 

wires the brains of the next generation. This is how humans, by virtue of the cultures we create, 

nudge the evolutionary trajectory of our species.  

In our view, there is no single, universal human nature with a single set of universal 

emotion categories. The emotion categories that a human brain is wired to construct, and the 
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experiences of the world and the emotional meanings of actions and sensory signals that result, 

are not necessarily universal (as evidenced from numerous ethnographies in cultural and 

psychological anthropology, as well as the various compendia of emotion concepts that appear 

online; also see (Smith, 2015). Instead, the hypothesized universals are the neural processes that 

create categories, and cultural shaping of category learning. In short, we have the kind of nature 

that requires nurture (Barrett, 2020).  

If you think about it for a moment, the idea of “recurrent fitness challenges” as an 

ecological context for shaping the evolution of prototypes implies that human emotions must 

exist as conceptual categories, and that typological theorists themselves are using such 

categories.  The need to communicate a threat, the need to appease, the need to communicate 

dominance, and other supposed “recurrent fitness challenges” are abstract, functional features, 

constructed in any human brain as compressed, multimodal summaries. Each summary must be 

mapped to low level sensory and motor signals to allow for perception and action.  The sensory 

and motor specifics likely vary tremendously, given the breadth of human niches around the 

world, the variety of social arrangements that humans organize themselves into, the fluctuations 

in circadian rhythms throughout each day, and so on.    

Considerations and Questions 

We’ve skipped a number of relevant issues in this chapter, to keep it from growing into 

an entire book.  For example, the theory of constructed emotion is consistent with (and 

contributes to the evidence for) grounded cognition and embodied concepts.  We have not delved 

into the evolution of the vertebrate nervous system, the neuroscience of continuous category 

construction and prediction (i.e., the neurobiology of social and psychological construction), our 

friendly amendments to LeDoux’s “survival circuit” perspective, nor the metabolic costs and 
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benefits of having a brain that uses concepts and categories to guide motor action.  There are also 

numerous historical and philosophical issues that we have not touched on, as well as important 

contributions from linguistics, comparative neuroscience, anthropology, and other related fields 

that we have overlooked.  Nonetheless, we hope it is clear that the theory of constructed emotion, 

as a multidisciplinary constructionist approach, opens up a new conceptual space that changes 

the questions we ask about the nature of emotion, and ultimately, about the nature of human 

minds.  Accordingly, here are a few examples of such questions. 

Instances of Emotion Are First-Person Phenomena 

A constructionist account studies instances of emotion as first-person phenomena, not 

third-person phenomena that happen independent of person and spatio-temporal context. 

Instances of emotion are always in relation to a particular categorizer.  A constructionist 

approach asks, for example,  questions about how a brain chooses and constructs features of 

equivalence; what are the mechanisms by which category construction works; how 

categorization proceeds; how bodily regulation, actions and experiences emerge from this 

construction process; and what conditions produce similar prototypes across situations and 

people to allow for communication and category learning. But we never ask, “What is anger?” as 

if anger were a third-person phenomenon that can be studied by simply measuring a coordinated 

suite of changes in expression, autonomic physiology, and subjective feelings. Ditto for the 

question of whether anger can be recognized in a physical feature, such as a facial expression, or 

even in a small ensemble of physical features, such as facial movements, changes in heart rate or 

skin conductance, and body postures. Instances of emotion in oneself, or as perceived in others, 

exist only from the perspective of a brain that can categorize and make meaning.  Emotional 

meaning does not reside in physical features themselves. The mental features that serve as the 
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features of equivalence, and that give physical features their emotional meaning, do not exist in 

world or in the body. They exist only in the brain that created the features. As a consequence, 

when studying instances of emotion, we must measure more than physical signals from the face, 

body, voice, and so on. We must also measure the brain signals that give those physical signals 

their psychologically meaning. 

Who is Constructing What?  

It is common for human scientists to observe a fly freezing, a rat running, and a human 

gasping with a wide-eyed stare, and conclude (categorize) that all three animals are in a state of 

fear, functionally defined by the goal to protect from threat. The three events have vast physical 

differences, but a human brain can construct such a category of fear, because it can compute an 

abstract feature of equivalence that creates the similarity (in this example, the goal). Now, 

consider the brains of flies and rats — are they architecturally equipped to compute such abstract 

features? If not, then in whose brain does this state reside? (Hint: it’s not the fly’s or the rat’s.) 

This is our point when we describe instances of emotion and emotion perception as first-person, 

perceiver-dependent events, not third-person, perceiver-independent phenomena (Barrett, 2012, 

in press). A fly’s fearful state is real for human scientists, but perhaps not for the fly whose brain 

may not be capable of computing abstract features like “a goal to protect against threat” when 

making sensory signals meaningful as actions in its niche. Even perceiving an animal as 

“running” is, in fact, an abstraction from briefer, more basic (and perhaps innate) muscle motifs 

that can be flexibly assembled in a specific situation (in relation to the signals therein. Such 

notions call into question the “perceiver-independence” of functional views of emotion and the 

mind that confuse scientific consensus with objectivity.  

Empirical Strategies 
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Establishing the empirical status of the constructionist perspective is a Herculean task 

because, as we explained in the history and background sections, a constructionist perspective 

draws from multiple research domains that stretch well beyond the traditional boundaries that 

demarcate the science of emotion, and as a consequence, a comprehensive review of supporting 

evidence goes beyond the scope of this chapter.  Furthermore, most scientific studies that have 

been (and continue to be) published in the science of emotion use empirical strategies that are 

guided by typological assumptions.  In principle, such studies cannot provide a rigorous test of 

constructionist hypotheses because their sampling of stimuli, scope of measurement, and 

modeling assumptions are implicitly designed to describe a typology of emotion categories 

whose instances are similar across instances, situations, people, and cultures (for an explanation, 

see Barrett, 2015, in press).  

Hypotheses grounded in radically different assumptions, like those of the constructionist 

perspective, require different empirical strategies, and this presents a problem because the 

hypotheses are counterintuitive (e.g., relational meaning) or often misunderstood (e.g., 

variation). Science is a human activity that operates in a social context, and therefore any 

decision regarding which methods count as acceptable tools of scientific inquiry depends on 

shared goals and agreements.  Without those agreements, novel empirical strategies are not 

accepted.  As a consequence, it becomes necessary to build an empirical foundation solely to 

justify the need for those empirical strategies, and a major project for constructionist thinkers 

over the past several decades has been to empirically demonstrate the need for specific 

alternative methods to properly test constructionist hypotheses.  Nonetheless, the existing body 

of evidence, encompassing both those findings that run counter to the typological view and those 
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that support it (when considered in their full context), is consistent with, and in most cases 

predicted by, the constructionist perspective.   

Constructionism as Relational Realism 

In philosophy, there has been a longstanding debate about the nature of reality: is there a 

mind-independent material reality (called realism) with natural kind categories to be discovered 

or does reality and its categories exist only in a person’s head (called idealism).  Unless you are a 

dualist who believes in spiritual or other substances that are not of the material world, the issue at 

hand is not whether categories are real, but rather what is meant by the word “real” and just what 

makes a category “real.”  For scientists, a useful way to rephrase the question is: do the 

categories we study exist in reality that is independently of human brains and the concepts they 

construct or do the categories we study exist only in relation to human brains and concepts – do 

human concepts make the categories real? This latter mindset is not idealism but the 

philosophical mindset we have been exploring here: constructionism (or constructivism).  

Constructionism means a lot of different things in philosophy, but the flavor that we’ve consider 

here is a fully relational view of reality in which features of equivalence and the categories they 

create are constructed in (and exist in relation to) the brains of the creatures using them (see 

Barrett, 2022).  Relational realism is distinct from traditional scientific realism (which assumes 

that features of equivalence and categories exist are mind-independent), but it is not an “anything 

goes” form of relativism that is often associated with idealism.  

In this chapter, we’ve unpacked the debate between traditional realism (represented by 

discrete emotion and basic emotion approaches) and relational realism (represented by the theory 

of constructed emotion) into questions about the nature of emotion categories and concepts. One 

set of questions has to do with the degree of similarity (or variation) among instances belonging 
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to the same category as well as the degree of similarity (or distinctiveness) in instances of 

different categories. A second set of questions address the stability of similarities and 

differences, whether the categories and their features of equivalence are stable across time, place, 

individuals and species. A third set of questions deals with the nature of the features that ground 

the category (i.e., the features make the instances equivalent to one another):  Do the features of 

equivalence and therefore the equivalence classes (i.e., categories) exist independently of human 

perceivers or do they depend on human perceivers? Are sensory and motor details the key 

features of equivalence within a category or do the similarities transcend those details (i.e., are 

the features of equivalence abstract and functional)?    

 Here’s a way to summarize the theory of constructed emotion as relational realism: an 

instance of emotion (like an instance of any psychological category) is a specific spatiotemporal 

pattern of features that can be characterized as a position within a high-dimensional space of 

features or properties that a brain can compute (given its architecture as well as the structure of 

the animal’s body, its sensory surfaces, and its broader ecology). Within a human brain, as we 

discussed above, the relevant feature space ranges from low-level sensory features (closer to the 

features transduced in the body's sensory surfaces) and lower level motor features (found in the 

brainstem right before those signals project to the modules in spinal cord) to compressed, 

multimodal summaries computed at the midline, front of the brain (e.g., valence, arousal, reward, 

effort, etc.); these are abstract features that can decompress to a variety of different sensorimotor 

patterns).  Signals travel and are compressed or decompressed along various architectural 

gradients from sensory surfaces to the brain, including up the neuraxis that extends from 

brainstem to forebrain and within the cerebral cortex, the hippocampus and cerebellum (for 

discussion and references therein see Katsumi et al., 2022, 2023; Shaffer et al., 2023).   The 
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abstract, compressed multimodal features do not exist in the world (e.g., valence, arousal, threat, 

reward, novelty); they are constructed in the brain.  The human brain is capable of degrees of 

abstraction so far not observed in any other species (although other animals can compute features 

we cannot).  The theory of constructed emotion hypothesizes that low-level sensory and motor 

features have no inherent biological or psychological meaning. They are made meaningful in 

relation to abstract features via the processes we’ve hypothesized in this chapter (variously 

described as “predictive processing” and “category construction/categorization.” Their meaning 

derives from their relation to other signals, particularly those that exist only in a human brain — 

prediction signals (a.k.a. ad hoc categories), which are continually constructed in a situation-

specific manner.  Emotion categories and their instances are real, but their reality is relational 

(Barrett, 2012).  They don’t exist in the world, independently of human perceivers.  They don’t 

exist only in the heads of human perceivers.  They exist in a reality that is constituted by the 

relations between signals in human brains, signals arising from human bodies, and signals arising 

from the world (which importantly includes other human brains in bodies). 

Conclusions 

The theory of constructed emotion is both old and new. Its threads extend back thousands 

of years to Ancient Greece, when the philosopher Heraclitus famously wrote, “No man ever 

steps in the same river twice,” because only a mind perceives an ever-changing river as a 

distinct body of water. The theory is also a thoroughly novel approach that owes its potential 

scientific utility to ideas and empirical findings from many scholars in different fields that span 

the sciences, social sciences, humanities, and engineering.  It challenges many prevailing ideas 

about emotion by way of counterintuitive notions like predictive processing and ad hoc category 

construction, and novel tools are required to evaluate the theory, some of which must still be 
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invented. New ideas, especially those with the potential to turn a field on its head, often meet 

tremendous resistance.  This is because there is a lot at stake. Kuhn made this point in his famous 

(and contentious) book on scientific revolutions (Kuhn, 1962).  So did the evolutionary biologist 

John Haldane, who characterized the acceptance of new scientific ideas as a process of four 

stages: “1. This is worthless nonsense, 2. This is an interesting, but perverse point of view, 3. 

This is true, but quite unimportant, 4. I’ve always said so” (Haldane, 1963).  

The science of emotion is more than a set of inquiries into the nature of emotion. It’s also 

a set of hypotheses about human nature, our relationship to the world around us, and even the 

nature of reality. In the theory of constructed emotion, emotional meaning arises from a complex 

web of interdependent signals in the brain, body, and world. The constructionist perspective is 

more than a conceptual system for understanding how phenomena are caused. It is also a 

conceptual system for what phenomena are — an ontology of what exists. 
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Table 1 

Comparing constructionist and typological perspectives on emotion 

  

Constructionist Perspective 

 

 

Typological Perspective 

 
 

Instance of Emotion  

 

First-person phenomenon; exists in relation to a perceiver 

 

Third-person phenomenon; exists independent of a 

perceiver 

 

 

 

Emotion Category 

 

A prototype category of instances with a family 

resemblance to the most representative or most typical 

instance (Russell, 2003); or, a population of variable, 

situated instances; prototypes are abstractions (Barrett, 

2006, 2017a,b). 

 

 

A natural kind category of instances with necessary and 

sufficient features (e.g., Panksepp, 1998); or a prototype 

category (e.g., Cowen & Keltner, 2022; Ekman, 1992; 

Shaver et al., 1987) 

 

Concept 

 

 

Situated and variable 

 

Static across situations and people. 

 

Variation 

 

Intrinsic to emotion The result of processes that modify emotion, such as 

learning, display rules, regulation, or other processes 

 

Physical Features (e.g., 

vocalizations, 

movements, 

physiological changes, 

neural firing) 

 

 

Relational meaning 

 

Inherent emotional meanings that are genetically inherited 

and biologically prepared (basic emotion); or inherent 

appraisal meanings (causal appraisal views). 

 

Evolutionary Approach 

 

 

Extended Evolutionary Synthesis 

 

Modern Synthesis  
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